We frequently make judgements and decisions about information which is presented to us in a sequential manner. This in particular is the case when we have to quickly assess the performance of individuals within a pool of contestants: job interviews, singing auditions, political debates, or even dating evenings.
The psychological literature suggests that sequential presentation of information may influence the way each piece of information is processed and recorded. Studies in economics (Neilson, 1998) and marketing (Novemsky and Dhar, 2005) have also found that a choice among situations of sequential choices may be dependent on the history of the sequence. This issue is of special importance for situations of performance evaluation. If there is any effect of the order in which people are assessed on the final evaluation of individual performances, it means that the evaluation process is biased. Stated simply, what should be completely irrelevant information (the passing order) plays a significant role in the evaluation process.
The issue of potential bias in performance evaluation raises two main concerns: efficiency and fairness. First, from the perspective of the assessor, any bias in the evaluation process results in a loss in terms of efficiency because the best options may eventually not be selected. Second, from the perspective of the contestant, any bias in the evaluation process raises the question of the fairness of the selection process: are some contestants disadvantaged relative to others for irrelevant reasons? 1
Blinded Manuscript (NO Author Details)
Page 3 of 27 A c c e p t e d M a n u s c r i p t
If there are biases in evaluation processes involving a sequential ordering of contestants/options, we need to be aware of these in order to design strategies to minimize their adverse effects and ensure that outcomes are as fair and efficient as possible.
Paradoxically, few studies have attempted to assess empirically the presence of systematic biases in the sequential evaluation of performance (Bruine de Bruin, 2005) . In economics, the fairness and efficiency of performance evaluation procedures have mostly been studied relative to the possible biases arising from the judges' incentives (Prendergast and Topel, 1993; Clerides and Stengos, 2006) and from discriminating preferences (Goldin and Rouse, 2000; Segrest Purkiss et al., 2006) . The economic literature has largely ignored the possible distortions arising from the pure cognitive biases in the evaluation of performance. Such biases, if significant and of practical importance, must however be studied carefully in order to limit their detrimental effects on the efficiency and fairness of selection procedures which rely on the evaluation of performances.
Using a unique dataset on the Idol series spanning competitions from eight countries (Australia, Brazil, Canada, Germany, India, Netherlands, United Kingdom, USA), this paper contributes to our understanding of order biases in performance evaluation in a naturalistic setting. Because of their generic format, the Idol shows provide a large set of identical situations where a group of individuals have to perform sequentially and are assessed by television viewers who vote for them.
The statistical analysis of this large dataset of 1,522 performances over 165 shows confirms some of the previous empirical literature on ordering effects and contributes to furthering our understanding of the underlying psychological phenomena of these effects. Our results suggest that systematic biases in sequential evaluation of performance arise through two parallel processes: the effect of the ordering on the propensity to remember each candidate, and the propensity to assess a contestant by comparing him or her to the previous contestant(s).
The remainder of the paper is organized as follows, Section 1 presents the literature on sequential biases in performance evaluation, Section 2 presents our dataset and Section 3 our results. Section 4 concludes.
Sequential biases in performance evaluation
There are two main reasons why biases may result from sequential ordering. The first is that judges may not remember equally well the different performances in the sequence, and second, the criteria/benchmark of the evaluation may change over time. For example, the evaluation of a performance may be dependent on the history of previous performance(s).
These potential caveats may produce two types of biases. First, ordering biases may result because your performance evaluation is conditional on your passing order. The second potential bias is that the evaluation of one's performance may directly depend on the quality of the previous performance(s). We will call these two types of biases respectively "sequential order bias" and A c c e p t e d M a n u s c r i p t "sequential history bias".
Sequential order bias
Few studies have addressed the effect of order on judgments of performance. Generally the research evidence indicates that later serial positions benefit from more positive evaluations . The evidence comes from several naturalistic studies on performance in competitions, including a study on international synchronized swimming competitions (Wilson, 1977) , work on the Queen Elizabeth Contest for violin and piano (Flôres and Ginsburgh, 1996; Glejser and Heyndels, 2001) , and studies of the Eurovision song contest (Bruine de Bruin, 2005) and ice skating competitions (Bruine de Bruin, 2005 , 2006 . Wilson (1977) showed that there was a significant negative correlation between serial positions and final ranks in the 1973 World Championship synchronized swimming championships and an amateur meet held in the same year such that better rankings tended to be in later serial positions. An evaluation of the judgments by 15 experts in the Queen Elizabeth Contest for classical violin and piano by Glejser and Heyndels (2001) showed that musicians who performed on a later day in the competition received better judgments. Moreover, higher overall rankings were also given for performances scheduled later in the week and later in the evening (Glejser and Heyndels, 2001) . Bruine de Bruin (2005) examined the effect of order in both the Eurovision song contest and ice skating judgments. She found an increasing linear trend such that contestants who were in the later serial positions had significantly higher ratings than those in the earlier positions. This effect was also found in her follow up study on ice skating with a larger data set (Bruine de Bruin, 2006) .
Two potential explanations exist in the literature for this observed order bias. First, there is a well established literature on the effects of order on memory. The serial position effect is the phenomenon demonstrating that recall accuracy (usually for words) varies as a function of an item's position within a list (Murdock, 1962) . Specifically, there are two main effects: the primacy effect and the recency effect. When asked to free recall items from a list participants generally remember better those stimuli at both the beginning (primacy effect) and end (recency effect) of a sequence, resulting in a roughly u-shaped curve. The serial position effect is a robust well researched phenomenon in the cognitive psychological literature (Glanzer and Cunitz, 1966; Burgess and Hitch, 1999; Gershberg and Shimamura, 1994) .
These serial position effects have been demonstrated both in the laboratory (Singh and Cole, 1993; Snyder and Harrison, 1997) and in naturalistic settings (Terry, 2005; Pieters and Bijmolt, 1997) . Different memory mechanisms have been proposed to underlie the primacy and recency effects, with primacy effects linked to long term memory and recency effects explained through short term memory mechanisms (Glanzer and Cunitz, 1966) . Moreover, several factors have been found to influence or alter their effects, for example distinctiveness (Neath and Crowder, 1996) , emotional content (Rubin and Friendly, 1986; Maratos et al., 2000; Snyder and Harrison, 1997) , prolonged distraction (Glenberg et al., 3 Page 5 of 27 A c c e p t e d M a n u s c r i p t 1980) and the length of the series (Anderson et al., 1998) . Generally though, holding other factors constant, first and last items are remembered better.
The interest in the role of memory and its limitations in economic decision making has grown recently (Dow, 1991; Piccione and Rubinstein, 1997; Benabou and Tirole, 2002; Mullainathan, 2002; Devetag and Warglien, 2003; Bernheim and Thomadsen, 2005; Devetag and Warglien, 2007) . For instance Mullainathan (2002) proposes an exponential decay of recall probabilities, compatible with a recency effect:
where f k is the probability to forget the event and ρ ∈ {0, 1} a parameter representing the propensity to remember an event from one period to the next. Recently, such a recency effect has been integrated by Sarafidis (2007) in a model where individuals can anticipate such biases and use them strategically. More generally a recency effect will be compatible with ∂E(f k )/∂k ≥ 0 for k ≥ k , and a primacy effect with ∂E(f k )/∂k ≤ 0 for k < k . These memory explanations have been seldom linked to the evaluation of sequential performance, and this issue has not yet been studied in economics. If we extend the idea suggested by Mullainathan (2002) to model memory limitations as the effect of time on the probability to remember an event, it is clear that contestants whose performance/qualities are less likely to be remembered are less likely to be positively selected. The primacy and recency effect would therefore suggest that contestants who are in earlier and later positions will benefit positively as a result of their performances being remembered better.
A second possible explanation for the empirical results is proposed by Bruine de Bruin (2005) . They explain their results through a direction of comparison effect. Specifically, they posit that as each new option is presented judges search for unique features (positive or negative) in the performance and, if found, these influence upwardly (for positive unique features) and downwardly (for unique negative features) the judgments, because more weight is given to these unique aspects rather than any overlapping (similar) features of the performance. Overall, they conclude that the direction-of-comparison effect is most prominent in tasks that promote sequential judgment, and in options with unique positive features (Bruine de Bruin and Keren, 2003) . They further speculate that the direction-of-comparison effect may have contributed to the linear order effects found in jury evaluations of world-level figure skating contests (Bruine de Bruin and Keren, 2003) , international synchronized swimming competitions (Wilson, 1977) , the Eurovision Song Contest for popular music (Bruine de Bruin, 2005) , and the Queen Elizabeth Contest (Glejser and Heyndels, 2001 ). However, this would only be the case if the judges were focused on the unique positive features of each performance, which may or may not have been the case.
Fundamentally, the idea of a direction-of-comparison effect relies on a specific form of reference dependent preferences which is one of the most important hypotheses in modern behavioural economics (Bruni and Sugden, 2007) . The M a n u s c r i p t direction of comparison effect supposes that performances are evaluated for their differences relative to a previous set of performances. If contestants present positive and negative differences relative to previous ones, and if the judges focus on the positive ones, then a systematic positive trend in the evaluation of contestants should appear. It is, however, not clear why judges would focus on positive differences, while not taking into account negative differences.
Sequential history bias
The second possible bias in the sequential evaluation of performance is that each person's performance evaluation may depend on the performance of the previous person relative to whom they are often implicitly compared. For each judgment in a given sequence (with the exception of the first judgment), it is the case that the judge has already very recently evaluated another target on that same dimension. Therefore, the knowledge the judge has activated to make that previous judgment is highly accessible at the time the next judgment has to be made. Consequently, this knowledge of the previous judgment is likely to influence the subsequent judgment (Damisch et al., 2006) .Thus, the evaluation of a target at almost any point of the sequence is likely to be affected by the information that was activated during the preceding judgment of another target on that dimension (Damisch et al., 2006, p. 167 ).
Mussweiler's 2003 selective accessibility model outlines two main comparison processes -contrast and assimilation -that take place during the assessment of two consecutive stimuli. These comparison processes are, from an economic point of view, two different forms of reference dependent evaluation. Contrast occurs when judges focus on differences in the stimuli, and assimilation occurs when the focus is on similarities. More precisely, the direction of the influence is determined by the perceived similarity between the two sequential stimuli. A priori it is not clear what phenomenon is likely to be at work in a sequential performance evaluation, but regardless of its nature it is likely to create biases in the individual evaluation of performances because the evaluation of a contestant's performance will be depend on the performances of the previous contestant. Damisch et al. (2006) examined sequential performance judgments in both the 2004 Olympic Games and data gathered in a laboratory setting. Their aim was to apply the concepts in the selective accessibility model (Mussweiler, 2003; Mussweiler et al., 2004) to sequential judgments in sport. Their results demonstrated that the score of an athlete increases with increasing scores of his or her immediate predecessor and decreases with decreasing scores of his or her predecessor, showing assimilation rather than contrast. Moreover, this effect carries on after the first person such that the correlation between a target and subsequent targets, whom are not immediately after the target (but second third etc), are also significant. According to research by Mussweiler et al. (2004) and Gentner and Markman (1994) unless otherwise instructed judges tend to search for similarities in the performances of people, that is, assimilation often appears to be the default judgmental outcome, resulting in significant positive This paper investigates these two potential form of biases in the sequential evaluation of performance in a large data set from a naturalistic setting. Its unique contribution is twofold. First, no previous work has evaluated these two biases concurrently, therefore this paper adds to the existing work by enabling a direct comparison of these two processes in sequential order effects on performance evaluation. This is extremely important because it will enable us to isolate what factors are contributing to an observed ordering effect in performance and provide clearer theoretical implications.
Second, this paper uses a large, multicultural dataset which has the advantage of ecological validity and generalisbility. A large majority of the previous studies of these order biases tend to be laboratory based or naturalistic studies using much smaller or restricted datasets. Our paper is unique in this respect and hence provides a strong base for testing the theoretical predictions.
The data
Our data consist of observations of the ranking of contestants in live shows for several pop Idol series: Australia (Australian Idol: 2003 , 2004 , 2006 , 2007 X-factor: 2005) , Brazil (Ídolos Brazil: 2007) , Canada (Canadian Idol: 2003 , 2004 , 2006 , 2007 , Germany (Deutschland sucht den Superstar: 2003 , 2004 , 2006 , 2007 , India (Indian Idol: 2006 , 2007 , Netherlands (Idols: 2005; X factor: 2006), UK (X-factor: 2004, 2005, 2006, 2007) , and the USA (American Idol: 2002 , 2003 , 2004 , 2006 , 2007 . All of these shows share the same format in their final stage, specifically, the final set of contestants (10 to 13 depending on the series) are progressively eliminated one by one after each show. In each show participants have to perform a new song. Their performance is then assessed by television viewers who can vote for their preferred performance by telephone (as many times as they want). The votes are tallied and one of the last two (or three) contestants who have received the fewest votes from the public is then eliminated (sometimes this last step is determined by a choice from the judges).
The generic format of these shows, which is almost identical across countries and seasons, provides a unique opportunity to study the effects of ordering on the evaluation of individual performance. In addition, the variety of countries in our sample ensures that our results are not idiosyncratic to a given culture or to a given series.
For each season we observe the final shows where candidates have to perform one song one after the other before the public is allowed to vote for them. We do not analyse the very final stage of the competition, when four or five competitors are left and they each sing two or more songs. We therefore only observe shows where there are between 5 and 13 competitors singing one song and one or two competitors being voted off at the end of each show. These data have been collected from various online sources: wikipedia.org, tv.com and the shows' websites.
6
A c c e p t e d M a n u s c r i p t Due to the marketing policy of the show, and in order to maintain the highest suspense during the competition the shows do not reveal the exact proportion of votes for each contestant. However, we do have some information about the rankings of the contestants because the bottom two, three or four competitors are revealed for each show.
Method
To assess the existence of a bias in the evaluation of contestants' performances, we compare the empirical probability to be "safe" during one show to the theoretical probability to be "safe" (when there are no biases from the sequential ordering).
Imagine a series of shows with a constant number N of contestants and suppose that these contestants have the same qualities (hence the same a priori probability to be safe). Let b k ∈ {2, 3, 4} be the number of individuals in the bottom tier for a show k, the probability to be safe for a contestant is:
now that the ordering of the performances in the live show has an impact on the evaluation of the performance by the television viewers. Some contestants will be favored by their position in the series and other disadvantaged. Let us call bias(X, Z) the systematic departure from the theoretical probability of being safe where X is a set of variables characterising the position of the contestant in the passing order, and Z is a set of variables describing the characteristics of previous contestants. The probability to be safe for a participant in this position is A c c e p t e d M a n u s c r i p t
Suppose that, in this simple situation, we want to estimate the bias linked with every position i in the order, E(bias(i, Z)|i), we could compare the theoretical probability to be safe p T = 1 − b k /N to the actual frequency of safe contestants in each position i, p i = 1 {i is safe} /N s , where N s is the number of shows observed:
Our data are slightly more complex than this example because the number of contestants varies across the shows. To estimate E(bias(X, Z)|X, Z), we calculate the variable bias jk , which, for a participant j performing in the show k takes the value:
By definition, we have E(bias(X, Z)|X, Z) = E(bias jk |X, Z). We can then define the two biases found in the literature as:
Definition 1 (Sequential order bias) There is a sequential order bias as soon as for any variable x j characterising the position of a performance j in the passing order:
E(bias jk |x j ) = 0
Definition 2 (Sequential history bias) There is a sequential history bias as soon as for any variable z characterising the previous candidates:
The following sections will consecutively study these two possible biases.
Sequential order bias
A sequential order bias arises when a candidate is advantaged or disadvantaged because of his/her position in the order. To study this possible bias, we first look at the value of E(bias jk |i) which represents, for a given position in the order of appearance i, the difference in percentage points between the actual and theoretical probability to be safe. It therefore measures the advantage/disadvantage the position confers to a contestant in terms of the probability to be safe. Specifically, if E(bias jk |i) is positive then a contestant j in position i is more likely to be safe, and if E(bias jk |i) is negative he/she is less likely to be safe. *** Figure 1 : Bias in performance evaluation by position order *** A c c e p t e d M a n u s c r i p t Figure 1 presents the mean bias per position over the whole set of positions. A clear pattern emerges which shows a positive trend as the order increases. However, this graph is slightly inaccurate because the relative location of each position may be different. For example, the 5th position will be the last one in some situations, while in other situations it will be located in the middle between the beginning and the end of the series. In this graph the last position also consists of different positions, for example, sometimes it is 5th, 9th or 11th. Figures 2 and 3 present the decomposition of the ordering effect for the shows which have between 5 and 12 contestants. The last contestants appear to benefit from a positive bias, while contestants in the middle of the order (especially closer to the beginning) seem to be disadvantaged. One potential caveat of the research concerns the allocation process of the contestants. The above analysis assumes the random ordering of contestants to positions. What if this is not the case? In fact, there are two main reasons to think that the ordering is not random.
First, the goal of the production is to maximise the entertainment value and, if there is not a strict rule about the random allocation of contestants, this could produce a spurious correlation between the ordering and the results. For example, better quality contestants could be more likely to be placed in some specific positions (like the beginning or the end) just for production purposes. This implies that even if there were no ordering effect at all, a selection bias could induce some differences between the probability of success of different positions.
Second, the production company could have an agenda regarding the contestants, and therefore be willing to keep good contestants longer because they will attract more viewers in later shows. So, if there is any ordering effect, they could use it to advantage/disadvantage some contestants. This implies that if there is an ordering effect, the magnitude of this effect could be biased by a selection effect. In order to control for this potential caveat, we implement fixed effect models and estimate the ordering effects while controlling for the ability of the contestant.
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To analyse the effect of the ordering on the evaluation of the performance of contestants, it is possible to use a linear regression model with the variable bias as a dependent variable. Contestants in general perform more than once in the shows, we can therefore write:
where X jk is a vector of variables relative to the order i of the participant j in the show k. The term u j is an individual effect specific to the individual j representing his/her ability. If the allocation of contestants is random, contestants performing at different positions in the order do not tend to have, on average, differences in ability: E(u j |X jk ) = 0. In such a situation, the OLS estimator is unbiased but not efficient and a random effect model must be used instead. However, one may doubt the hypothesis of random allocation of contestants. One could suspect, for instance, the production company to select, on average, better contestants to perform at the end of the show. In this case, we have E(u j |X jk ) = 0 and the random effect estimation will be biased. To control for such a possibility we use a fixed effect estimator to estimate equation (1). The fixed effect estimator is a within estimator which uses only the variations in results observed within each contestant when they perform in different positions 1 . Using hypothetical contestants, Figure 5 presents the intuition of this estimator and demonstrates how it corrects for a possible bias in the allocation of contestants. Part 1.1 and 1.2 of Figure 5 show that when there is no allocation bias, the fixed effect (FE) estimator is identical to the OLS or random effect (RE) estimator. If, on the contrary, there is an allocation bias such that strong contestants are allocated to better positions in the passing order (2.1 and 2.2) the FE estimator corrects appropriately for the selection bias. Part 2.1 of Figure  5 shows that if there is no ordering effect the FE estimator will accurately show that ordering does not impact on each contestant's results. Part 2.2 shows a situation where there is an ordering effect and an allocation bias. In this case the RE estimation is biased upward, while the FE estimation gives the correct estimate of the ordering effect. *** Figure 5: Identification strategy: using within variations in results to eliminate a possible systematic bias in the allocation of contestants *** If there is no order effect, no variable x from X jk should have a significant coefficient. Given that the result for each contestant is not independent of the results of other contestants within a given show, these models are estimated with a clustered robust variance matrix with the shows as clusters.
For all shows the order variable was normalised between 0 (first) and 1 (last). A dummy variable was created to capture the difference between being the first A c c e p t e d M a n u s c r i p t to perform (1) and all other positions (0). Table 2 presents the regression results. The first three columns are random effect estimations; they are more efficient and well identified if the ordering of candidates is not linked with their specific characteristics. The last three columns are fixed effect estimations, they are unbiased even if the ordering of contestants depends on their specific characteristics. Overall the order effect is very significant and implies that, with the exception of the first position, moving one position closer to the end of the show provides an additional 5 percentage point chance of being safe for a contestant. Therefore, ordering plays a major role in the competition, at least to discriminate between contestants close in ability (which is often the case in the latter rounds of such competitions).
The difference between the random effects and fixed effects model gives an indication about the existence of a selection bias of contestants for each position. The coefficients are very close indicating that the order effect is very unlikely to be driven by a selection bias. To test for a significant difference between the coefficients of the two types of models, we need to implement a generalised version of the Hausman test given that we use a matrix of variance robust to the clustering of data in our estimation of both models (Wooldridge, 2001, p. 291) . In both cases this test indicates no significant difference in coefficients between the two models (p-values in the last row of Table 2 ). This result suggests that the random effects models are consistent and must be considered as the best estimation procedure available. Practically, this means that there is no reason to think that the results are driven by a non random allocation of the candidates. Figure 6 presents the estimation of the parametric prediction from the fixed effect model and a non-parametric estimation using a local linear regression Page 13 of 27 A c c e p t e d M a n u s c r i p t for greater flexibility. The two curves match very well and this confirms the good calibration of the linear models. The results for the effect of ordering on performance evaluation show a J-shaped curve rather than a U-shaped curve indicating both primacy and recency effects, with a stronger recency effect. *** Figure 6 : Effect of the relative order on performance evaluation ***
Sequential history bias
Another bias possibly arising from the sequential ordering of contestants is that the evaluation of a contestant's performance may be influenced by the performance of the previous contestant to whom they may be compared. If there is an assimilation process, we would expect that contestants performing just after a good contestant are more likely to be highly evaluated and to be safe. On the contrary, if there is a contrast effect, we would expect it to be a disadvantage to perform after a good contestant as this is likely to negatively affect the evaluation of the contestant's performance.
It is possible to have an indicator of the quality of the contestant using the previous results of each contestant. We calculate the indicator strong which is a binary variable indicating if the candidate has always been safe in the previous shows. While some contestants are in the bottom only once when they are eliminated, there are other contestants who are in the bottom several times before being eliminated. For every show after the first one, there are two categories of contestants: those who have always been safe before and those who have been in the bottom tier in a previous show. Arguably, for a given show, a contestant who has never been in the bottom tier previously is less likely to be in the lower range of the ranking than contestants who have previously been in the bottom tier.
Using the variable strong, we examine the effect of being preceded by strong contestants on the probability to be safe. We therefore estimate the model:
Where strong i−h is the dummy variable indicating if the contestant who passed h positions before has always been safe in previous shows. Table 3 displays the results of this model. The estimation of the random effect model does not indicate any effect of the quality of previous contestants. However, the fixed effects model suggests a strong effect of the previous contestant. The Hausman test indicates that the coefficients in the fixed effects model are significantly different from the coefficients in the random effects model. This suggests that the random effects model is inconsistent. This may be the case if, for instance, the producers of the shows tend to prevent placing two weak candidates consecutively. The effect estimated in the fixed effects model is then underestimated in the random effects model.
A c c e p t e d M a n u s c r i p t
The results of the fixed effects model suggests a significant and important effect of the previous contestant's quality on the evaluation of the current contestant's performance. When the previous contestant has never once been in the bottom tier before, the current contestant has 10 percentage points more chance to be safe. The coefficients for other previous contestants are also negative but lower, and almost always non significant. Given that these results suggest an assimilation effect, we tested if this effect was stronger for contestants of the same gender relative to contestants from different genders. We did not find any indication of a stronger assimilation effect for contestants with the same gender.
Test of the random allocation of contestants
In the previous sections we have been careful to control for a possible nonrandom allocation of contestants in the show. It is, however, interesting to check if this allocation is random or not. While this is not necessary to assess the validity of our previous analyses which are robust to a possible selection bias in the allocation of contestants, it is interesting in itself to check if the allocation is random. It allows us, in particular, to check whether our choice of the random effect model was justified.
Given that the shows do not reveal the number of votes received for each contestant, it is not possible to directly assess if the allocation of contestants is random. There are, however, some ways to assess if the allocation is roughly random, or if it tends to be systematically biased. Some relevant information comes from the fact that for a small subset of shows in the American version, a website (Dialidol.com) provides estimates of the success of each contestant in term of votes. The website estimates the number of phone calls sent for each candidate (voters have to call a number specific to the candidate they want to support). This website has proved very successful in its estimations
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Page 15 of 27 A c c e p t e d M a n u s c r i p t with rates of success in predictions of 87, 91 and 97% in the last three seasons respectively. Using these numbers we can see if over these three seasons there is a link between the results of candidates in previous shows and their place in the ordering sequence in a show. Using the sum of the results over the last shows as an indication of quality we estimated, using local linear regression, how the average quality of a contestant varies as a function of the order in a show. Figure 7 shows the results of this estimation and indicates that there is no link between the relative place in the ordering sequence and the average quality of the contestant. *** Figure 7 : Random allocation of the contestants in the American Idol shows *** While worth noting, this result concerns only a subset of our sample (N = 215). Whilst we do not have complete information on the results of contestants for our whole dataset, the information on the performances of the contestants on previous shows provides us with a way to test more generally if there is a random allocation in the show. We can test if "strong" contestants who have never been in the bottom tier in previous shows are more likely to be at the end or the beginning of the show. To do so, we assess the probability that a contestant at a given order is strong depending on his/her order:
Where ν k is the fixed effect specific to the show k. This fixed effect approach is necessary as the proportion of candidates having been placed in the bottom tier previously may change from one show to the next, typically it can increase with the number of shows in the competition 2 . Assuming that the term ε ik represents an error with a logit distribution, this model is a conditional logit. Table 4 presents the results of the estimation of this model.
A c c e p t e d M a n u s c r i p t
These results confirm what our previous analyses suggest: there is no systematic bias in the allocation of contestants relative to the passing order. That is, better contestants are not more likely to be toward the end or the beginning of the show.
Discussion
Our results indicate that in a competition the order of contestants may have a decisive role in the evaluation of their performance. Given the importance of job interviews or oral examination competitions in allocating positions and rewards, these results should raise concerns about the necessary awareness of these potential biases in the evaluation process.
More specifically, our analyses suggest that two mechanisms, memory and direct comparison, both play a role in the order bias. With respect to memory it appears that both primacy and recency effects are implicated when sequentially evaluating performance. Irrespective of ability, contestants who perform first are more likely to be positively evaluated than those who come in second and third positions, which provides evidence of a primacy effect. Contestants who perform in the later serial positions (particularly last position) have the largest advantage with respect to positive evaluations, implying a strong recency effect. The curve showing performance evaluation by serial positions is J-shaped for this dataset implying a much stronger recency effect. These results are partially consistent with those of Bruine de Bruin (2005) who found an increasing linear trend. However, we find evidence of a small primacy effect while Bruine de Bruin (2005) found no benefit to being in first position. A close reading of her results indicates that she actually found a positive effect for the first contestant but this was not significant at 5% (t=1.72). Given that her sample size included only 47 shows while ours includes 165 shows, the non-significance of her result was quite possibly due to a limited sample size.
Our results seems to indicate that memory limitations do play a role in the sequential evaluation of performance. In addition, they also suggest that the primacy effect could receive more attention in economics. The economic models of memory limitation like those of Mullainathan (2002) and Sarafidis (2007) only integrate a recency effect.
The second bias we demonstrate is a direct comparison effect with the previous contestant. Specifically, one's performance evaluation is influenced by the evaluation of the previous contestant. If you perform after a weak contestant there is a bias such that you are more likely to be evaluated poorly than if you perform after a strong contestant. Therefore, we find evidence for an assimilation effect with respect to sequential judgements. These findings lend further support to the selective accessibility model of Mussweiler (2003) and Mussweiler et al. (2004) . Specifically, our results indicate that judges tend to assess performances based on similarities with the previous contestant and not differences. This also concurs with evidence from Damisch et al. (2006) . Overall, we show that these two effects both operate and are important explanatory mechanisms A c c e p t e d M a n u s c r i p t in the evaluation of sequential performance.
One factor which could influence these findings concerns the changing performance as a result of being privy to the performance of others. Specifically, it could be plausible that people change their performance (increase level of effort, motivation) after having witnessed the previous performance(s). This mechanism could work in one of two ways. If the task is novel the contestants could learn from the previous performances. However, this is not the case in most tasks which have been studied in the literature (sport and singing competitions) as the task is known in advance. Second, previous performances could act as a benchmark or goal for which the future contestant can aim. Exactly how this process works is unclear and not easy to predict. It could, however, be an explanation for the apparent dominance of assimilation over contrast because the actual performance is changing rather than the criteria of the judges. One way to test this idea would be to investigate these biases in cases where performances are not seen by the contestants, for example in job interviews or private auditions and compare these effects to those cases where the performances are able to be witnessed.
A limitation of the current study is that we do not have information about the number of people who are watching the shows throughout the broadcasts. It is possible, although unlikely in our opinion, that more people are watching the show toward the end of the program and these very same people who miss the beginning of the show also decide to vote. First, it seems likely that the people who are voting are the more ardent fanatics and are less likely to miss the beginning of the show. Second, even if there was a large enough proportion of people voting who miss the early performance(s) then this would mean that we should just see an increasing monotonic trend (assuming people do not vote for people they do not see). Having found a significant primacy effect this result is contrary to this prediction. If anything, these "late voters" would bias downwards the primacy effect which means our estimate of the initial memory effect is likely to be conservative.
Relatively speaking the magnitude of the effect is quite large and therefore is likely to have a significant impact on both the contestants and the judges. Specifically, it is significant enough to raise questions about the fairness of the process from the contestants' perspective and to pose problems in relation to the efficiency of the process from the perspective of the judges. These findings have implications for the way in which performances should be evaluated. At the very least judges (and perhaps contestants) could be made aware of these effects. What they do with this information and how best they assimilate it into their judgments (performances) remains to be studied.
This work also suggests that future research is definitely needed in this area to study in depth these effects. For example, questions that need to be addressed include which is the stronger of these two mechanisms? Do these biases depend of the type of competition and the delay before judging? Also, does making people aware of these biases eliminate them? Moreover, future work needs to study the conditions under which assimilation and contrast are likely to occur in the evaluation of sequential performance. Are certain types of performances M a n u s c r i p t (those that are judged on a tight set of criteria) more likely to lead to assimilation effects? Page 25 of 27
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